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SUBJECT: Technical Mission Descriptions of LAMPAN II, 
Mission 7328, and SAMPAN III, Mission 7329. 
The Technical Descriptions for SIGINT Payloads LAMPAN II, 
Mission 7328, and SAMPAN III, Mission 7329, have been provided 
to the. SORS by the NRO and are forwarded herewith for your 
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MEMORANDUM FOR THE CHAIRMAN, SORS 


SUBTECT: Mission Descriptions of SIGINT Mission 7328 (LAMPAN I) 
and Mission 7329 (SAMPAN II) 


The mission descriptions for Missions 7328 and 7329 are 
forwarded as attachments to this correspondence, These SIGINT 
reconnaissance systems are designed to meet the requirements of 
USIB-D-41.14/246, USIB+D+41.14/303, USIB-S-10.9/7, and 
current attachments thereto, 


Mission 7328/29 is contained in a spin-stabilized P-11 sub- 
satellite which is scheduled to be launched into a nominal 275-mile 
circular orbit bya THOR-AGENA booster. It contains two separate 
ELINT reconnaissance systems and an add-on system to LAMPAN II 
for COMINT reconnaissance: LAMPAWN IH, which is designed to 
intercept and record signals in the 1000-2100 MHz band; SAMPAN III, 
which is designed to intercept and record signals in the 2100-4000 
MHz band; and the add-on system which is designed to intercept and 
record Communist Chinese RVG 902/3 signals in the 1200-1470 MHz 
band. The ELINT reconnaissance systems will receive and record 
signals of interest with sufficient bandwidth to permit measurement 
of such parameters as frequency, pulse repetition fre- (b)(1) 
quency, power, and geoposition of the emitter, A "chirp'' measure- (b)(3) 
ment capability is provided in the LAMPAN system, The COMINT 
reconnaissance system will receive and record signals of interest 
with sufficient bandwidth to measure frequency and location of these 
signals, 














The planned launch date, predicated on launch of the primary 
payload, is 19 March 1969, Mission life is expected to be nine months, 
A norminal 10 to 12 collection reys per day should be available for 
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INTRODUCTION 
Led GENERAL, 


The orbital intercept system coriprises 







two separate receivers, 
receiving antennas (two conical spirals and one paraboloid) (Diagram 1), 
two dual-channel tape recorders, four VMF/FM telemetry transmitters, 
a command subsystem, and ancillary equipment, including earth and 
sun sensors, a time reference generator, and payload status cormmuta- 
tors (Diagram 2). 


The two conical spiral antennas provide hemispherical coverage 
and the parabolic antenna provides directional coverage, The antenna 
outputs are split by diplexers to feed both the SAMPAN Hiand LAMPAN 
tl receivers. The outputs of the conical antennas are arnplified, detec 





and summed to provide the equivalent Gf an omnidirectional antenna out- 
pul. This output is used to inhibit the sidelobe response of the parabolic 
antenna and to provide an omni videu output, 


Eacn recéiver subsystem makes measures on the input si 
and provides two frequency-multiplexed outputs that contain the following 
information: 


a. DF video 

b, Omni video 

on DF frequency 

ay Omni frequency (LAMPAN ITI only) 





e. (b)(1) 














{. Earth/ sin sensor data 

a Payload status data 

he Time reference data 

Ti Frequency and power of emitters (LAMPAN II (b)(1) 











optional mode only). (b)(3) 
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The processed receiver outputs are applied to dual-track, 75 
Kilz, 2:1 (veadout/readin) tape recorders, Inputs to the tape recorders 
can be transferved (upon external command) to allow either recéiver 
tobe connected to either tape recorder. The tape recorder outputs 
are phase-@qualized in the receivers before being applied to the VHF /FM 
tolemetry transmitters. 


1.2 PARAMETERS. 


Altitude: 275 nm 
Inclination Angle: 90° 4 20° 
Direction of Spin: CCW when viewed from -Y¥ axis 


Spin Rates: 


Initial: Normal 52 rpm 
After 6 rnonths: Normal 44 rpm 
After 12 months: Normal 37 rpm 
DF Antenna Elevation Angle: 55° (DF antenna is in X-Z plane 


pointing 55° up from ~-¥ axis toward 
£X axis) 


Earth Sensor Elevation Angle: 60° (Earth sensor is in X-% plane 
pointing 60° up from -Y axis toward 
-~X axis) 


SAMPAN III 
Frequency Range: 2.1 to 4.0 GHz (S-band) 


Frequency measurement f 7,5 MHz 
accuracy? 
» 
DE Sensitivity at Input 
to. Diplexer: 


High: ~71 dbm (50% probability of 
detection) 
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-05 dbm (50% probability af 
detection) 


f 23,8 db 
£ 27.0 db 


4 30.5 db 














Accuracy: 


Ornmni Sensitivity at Input 
to Diplexer: 


Location Accuracy: 


LAM PAN IT 
Frequency Range: 


Frequency Measurement 
Accuracy: 


DF Sensitivity at Input 
to Dipiexer: 


High: 


Normal: 


-55 dbm 


10 nm. at nadir, 25 nm at 600 
num slant range 


1,0 to 2.1 GHz (L-band) 


1 MHz (manual analysis) 
# 5 MHz (digital analysis) 


-72 dbm. (50% probability of 
detection) 


-66 dbrm (50% probability of 














cletection) 

(b)(1) 

AcCUracy! (b)(3) 

DF Antenna Gain at Input 

to Diplexer (matched 

polarization): 
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L,0 Ghz: ; # 18.2 db 

1.5 Ghz: # 23,0 db 


2.0 Gliz: # 23.8 db 


Loeathon Ace 
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Pacy: 10 nm at nadir, 25 nm at 600 nrn 
slant range 











By TENNAS, 
deed ICAL, SPIRAL (OMNI) ANTENNAS. 








» conical spiral antenna provides hemispherical coverage with 
Miayeriec otin of -2 db. The antennas are located on the subsatellite 
i Er combined patterns provide omnidirectional coverage, 


oe 
os 
+ 


The conical antennas provide both receivers with omnidirectional video 
ignals and with athibit signals that inhibit the parabolic antenna side~- 


lobes, Characteristics of the conical soiral antennas are as follows: 
ae 2 requency Range: 1.0 to 4.0 GHz 
b, Nominal Gain: m2 db 
ce. Polarization: Cireular 


Coys PARA. 


BOLIC (DF) ANTENNA, 





The 6-foot-diameter, pencil beam, parabolic antenna, connected 
toits diplexer via an equiangular flat spiral feed, provides a direction- 
finding (DF) output to the receiver subsysteras, The antenna is positioned 
on the gubsatellite such that its beresight axis is 180 degress from that 





earth sensor and its clevation angle is 55 degrees from the spin axis 
satellite. Typical 3-db antenra gains (from linear to circular 





ion) and bearmwidths are us follows: 


Gain (cdb} 
{At -3 db Point Linear-to- Beamwidth at -3 db Points 
Circular Polarization) (Degrees) 








BE Plane li Flane h-Plane H Plane 


1.8 134k 12,4 9.8 Li. 
L5 lo.6 17.0 7. 7A 
oe: 7,8 Lea? S.4 5. 4 
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2,4 20, 0 19.7 4.4 4.3 
a2 4 21.5 20.3 36.5 4,1 
58 218 22,3 3,0 3.4 
4.0 23.9 24,5 2.6 2.5 
2a 3 DIPLEXERS, 
Three diplexers (one for cach antenna) are used to frequency 


divide the antenna outputs into a 1,0- to 2,1-GHe output (0, 75-db 
attenuation, maximum) and into a 2,1- to 4,.0-GHz output (1,25-db 
attenuation, maximum). 





Dx SAMPAN IIIT RECEIVER, 
ae GENERA I. 


The SAMPAN III receiver system is similar to the SAMPAN I 
and Il, with the exception that SAMPAN III has a frequency meastre- 
ment capability in the DF channel that will provide a 100 percent 
probability of measurement, 


Three antennas provide inputs to SAMPAN Il: two antennas 
provide hemispherical coverage and the third provides directional 
coverage, The receiver system consists of three crystal video 
receivers with RF amplification and ancillary iterms such as logic 
circuits, amplifiers, VCO's, a commutator, etc. The following outputs 
are provided: 

a, Ormnidirectional video 
b. DF video 
c, DP frequency and pulsewidth measurement 


d. Earth/sun sensor and payload status measurements 


e 50-KHz reference tone modulated by AN/GSQ-53A time 
word 


i. Test signal generator (TSG) signal output switched into 
the three inputs for 1 second once every minute, 


3,2 DETAILS, 
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postdetection amplified, summed milma arngdifier), 
compression amplified, stret i te bus Dy 
and low-pass filtered 

The filter output modulates VCO, fs surarreicd, 
buffer amplified, and applied toa & postaroiified 
omni video signals are also surmrmed in the UF views sere bitdar rs. 





Lo reduce 
is set such that a 
maximum sornsitivity 
sidelobes, 





3,2,2 DF VIDEO CHANNE 








© gs * Nina ty ew 
speak gecedse yt byes eee 


The DF video channel consists af a crysta 














RE amplification and having a LLY : : diay. At input 
signal in the 2, 1- to 4,0- GHz band received by UF pa ir aera yuna 

is tunnel-diode amplified and C fosttllatar signa: 
to produce an upconverted signal in fi Feb and 7,0 Cile, 
This upeoenverted signal is tunne!-diode detected, Tre 


detector output is postdetection amplified twig cerrersd 
postdetection amplifier outputs (of opposite : 


amplifier. The negative orni 








pulses are compressed in @ cor 
modes 6 db apart. Signals fre 
are thus inhibited by ti 





output is stretched (in a 














summed, buffer arnplified, re cere xy. 
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DIAGRAM 3B - SAMPAN Hil Frequency Measurement Channel Rigek Diagram 
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divided into subfrequency bands by the supe rheterodyne receivers 
and filters, 


The 2, 1- to 4,0-GHz frequency band is first divided by an 
octaplexer into éight subbands, At any one time, four of these subbands 
are applied to four superheterodyne receivers, The other four subbands 
are applied to the four superheterodyne receivers during the next spin of 
the vehicle, The horizon sensor output controls the logic te step from 
the first four subbands to the second four subbands and then back to the 
first four subbands, etc. Stepping will be freerunning (approximately 
every two seconds) if there is no horizon sensor of if externally com- 
manded, Each superheterodyne receiver mixes an incoming signal with 
a local oscillator (LO) signal to produce an IF signal which is filtered 
and amplified, (All four channels have the same IF of 120 to 360 Miz.) 


Signals from the four superheterodyne receivers are detected 
and compared to establish which of the subbands may have a signal or 
which has the largest signal (coarse frequency). Tire four super - 
heteredyne outputs are aiso added together and then divide d by a 16- 
plexer into 16 subbands, These 16 subbands are detected and compared 
to establish which of these subbands miay have 4 signal or which has 
the largest signal, Two guard bands are utilized to ensure that out- 
oef-band signals do not appear as inband signals. 

The outputs of the comparators are stered in the frequency 
portion (7 bits) of a shift register, which also contains pulsewidth 
information (5 bits). The shift register is read out through a 3-level 
converter to form a 17-bit, bipolar nonreturn-to-zere PCM werd which 
is ata l00-KHz rate, The PCM word is low-pass filtered, buffer 
amplified, and applied to a tape recorder. 
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462.9 STATUS COMMUTATOR AND EARTH /SUN SENSOR CHANNEL, 








The status commutator and earth/sun sensor channel provide 
wither the earth sensor data or the sun sensor data (selected externally 
by a command in the other payload) to VCO, Once every minute the 
carth/sun sensor data are interrupted, and the status commutator out- 
pul is switched to the VCO, Two complete frames of the commutator 
are recorded before switching back to the earth/sun sensor data, The 
output of the VOO is summed, buffer arnplified, and applied to 4 tape 
recorder, The commutator is switched into the VCO at the same time 
that the Ri test signal generator is switched on, 


3.2.6 TIME REFERENCE GENERATOR (TRG). 





A time reference generator, external to SAMPAN III, supplies 
a 50-KHz reference tone modulated by an AN/GSQ-53A time word, a 
LOO-Kliz anda 50-KHz tone, a 1-PPS wavetrain, anda 1-PPM wavetrain 
to the SAMPAN payload. The 50-KHz reference tone modulated by the 
AN/GSQ-53A time word is summed, buffer amplified, and applied toa 
tape recorder. 


5,@,7 RF TEST SIGNAL GENERATOR, 





An RF test signal generator (TSG) is switched into each of the 
three SAMPAN RF signal inputs simultaneously for one second once every 
rainute, The 3,0-GHz RF test signal is modulated by a Z-usec pulse and 
has an amplitude equal to approximately ~50 dbm as referenced to the 
receiver input terminals, The test signal appears at the DF and ornni 
video outputs at a 500-PPS rate, 


The TSG takes the 50-KHz signal from the TRG and converts 
it toa 1-KHz test signal. If the 50-KHz reference signal is lost, the 
TSG would still function at a lower and less accurate PRF. If the 1-PPS 
or 1-PPM signal from the TRG is lost, the TSG will also still function, 
The RE pulse train is switched between the two omni channels according 
to the following four-step sequence: 


a. No RF pulse 
b. RF pulse to fore omni only 
c. No RF pulse 


d, RE pulse to aft omni only. 
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.6 TAPE RECORDER BUFFER 





The SAMPAN 
having two outpets, 
putout is used as an Lona to 4 eon 
out tape recorder, The other 
when in the tape recorder oe mode, 


3.2.9 PHASE EQUA LIZERS, 








Fe: 


Two phase equalize réare used tu restore 


fac PO Stiri 
2 





recorded pulses on the 75-EHg 21i tape recorder. fs asad f 
is approximately 1 to 1. The outputs of the phase equalizers are applied 


to the final amplifiers. 


34,2,10 FINAL AMPLIFIER. 








The SAMPAN IW receiver sys 
whose outputs are applied to transmitters No, ! 





pas 





EpuUrs 





amplifiers have up to three inputs; one or two of the i 
present at any one time, I 


= * a a tif tice hie ae fig ee 
cach final amplifier his 4 gain ad 


2.2.1] TAPE RECORDER BYPASS MODE, 











The SAMPAN Hl receiver system, on receipt of an external 
cormmnand, can bypass the tape recorder, During « s recorder bypass 
condition, the second output from each of the bulfer amplifiers replaces 


the phase-equalizer outputs to the final amplifiers. 





4. LAMPAN IT RECEIVER (DIAGRAM 4}. 








4,1 GENERAL, 





The LAMPAN Il receiver comprises three cryst 
receivers with RF amplification, four 
ancillary items, including amplifiers, 





phase equalizers, voltage-controlied oscillators commutator, 
and atime reference generator, The rece 
x 


the omni section that 


antenna, 
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The two conical spiral antennas are connected to two of the 
crystal video receivers, The receiver outputs are summed and the 
combined output is used to inhibit the sidelobe responses of the parabolic 
antenna and to pravide an omni video output of the received ommnidirec - 
tional signals, The output of each crystal video receiver RF amplifier 
is also applied to a swept dual YIG filter. The filter outputs are detected 
and summed to provide an omni frequency measurement. 


The parabolic antenna is connected to the third crystal video 
receiver, which has a DF video output only when signals are received 
by the main beam of the antenna, thus, providing target emitter geo~ 
position information, The DF channel sensitivity can be attenuated by 
6 db on command to increase the sidelobe inhibit level, The crystal 
video receiver RF amplifier output is also applied to four frequency - 
stepped, superheterodyne FM receivers. The receiver outputs provide 
frequency measurement on signals received by the main DF antermna 
beam, 





An output from the omni_Y1G channel and an output from the DPF 
video channel are applied to al circuit whose 
output provides a of signals in both channels. 























Earth sensor or sun sensor data are selected by command. The 
output of the selected sensor is used with the DF video output to provide 
emitter geoposition information. Earth sensor and sun sensor inforrmmation 
is interrupted once a minute for one second to allow readout of the status 
commutator. 


The LAMPAN received signal meastirements are summed in two 
surmming amplifiers whose outputs are applied to a dual-track, 2:1 
(readout/readin) tape recorder, The tape recorder outputs are 
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phase-cqualiaed in the receivers and are then applied to two VHF FM 
telemetry transmitters, 


A tape recorder bypass mode is selected by command to 
permit row! time telemetry readout of the received data, 


‘The system time reference is a 50-KH signal modulated by 
the AN/GSQ-54A time code word, 


4d DT ALLS, 


eo seemaee nme wr pe a ie ener 


‘The minimum sensitivity of the omni video channels for an 
inhibit output is -74 dbm (50 percent detection probability). To 
vecuce its signal density, the omni video channel is thresholded and 
ite minimum sensitivity is -60 dbm (50 percent detection probability). 
‘Phe dynamic range of the omni video channel is 20-db, minimum, 


An RF input signal from each of the two conical spiral antennas 
is applied to a crystal video receiver, where it is filtered, RF amplified 
hy a transistor amplifier, detected by a tunnel~diode detector, amplified 
hy a postdetection amplifier, and applied to two summing networks, The 
ay suireming network resistively combines and then amplifies (in an 
aperational amplifier} the two omniwvideo signals, The summed omni 
video is further amplified and compressed in a compression amplifier, 
wxpoanentialby puise stretched (with ‘= 66 usec), and low-pass filtered 
(with f,. = 15 KHz) by a 3-pole filter. The filter output (omni video) is 
appbled to summing amplifier No. 4, final amplifier No. 2, and then to 
transriitter No, 4. 


4.2.2 DF VIDEO CHANNEL, 


The minimum sensitivity of the DF video channel is -72 dbm 
0 percent detection probability) for the high-gain mode and -66 dbm 
lotection probability) for the normal mode, In the high- 


{5 
(SO percent « 
win mode the dynamic range of the DF video channel is 35 db, minimurn, 


An RF input signal from the DF antenna is applied to a crystal 
video receiver where it is filtered, RF amplified by a transmitter 
amplifier, detected by a tunnel-diode detector, amplified by a post- 
detection amplifier, and applied to a summing network, The post detec- 
than amplifier has two gain modes: high and normal, The sensitivity 


in the normal mode is 4 db léss than that in the high-gain mode, 
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in FRE inal fromthe DEF parabolic antenna is amplified in the crystal 


Wlea pocelver and applied through a quadraplexer where the 1,0- to 2,1- 














w fregaimracy | is divided into four 275-MHz subbands (1,000 to 1,275, 
Pee te b, 354, x) to 1,823, and 1,825 to 2,100 GHz). Each quadra- 
peney oovtout cubbarmd slenal is applied to one of four superheterodyne 
eerebvers where fis mixed with a stepping local oscillator (LO) signal 


nd fowncanverted to a 300-Miiz If, Each LO generates a series of five 
tierrete froquenctes and is stepped synchronously (through a fixed time 
mecayy with the earth se 





sor output. ‘Yhen there is no earth sensor pulse, 
wher the gualse is net acceptable, or when externally commanded, the 
fode fresevunning at a rate of two seconds per step. 


rhe TF stenaiis applied through a 00-MHz passband filter (which 
4-Miblz overlap over the 55-MHz passband resulting from one- 
2745-Nillx quadraplexer output), The filtered signal is then 
miplitude limited, and FM discriminated, The discriminator 
rrequency of a signalin the IF toa voltage output which is 
mately 30 mv/MHz) over the 60-MHz IF 











“aency (approx 








Phe output of the discriminator is applied to a pulse stretcher 














and summed with another (b)(1) 
ia 4-bit binary word (providing LO step (b)(3) 
bests amplifier. The composite signal is applied 








wortigh a 3-poale, low-pass fl lter ara = 2 KHz) to an [RIG channel E (70 
Bids, f foe) VCO, Phe output of the VCO having inputs from super- 


Modes No. land No, 2 is applied to summing amplifier No, 3, final 
npilfier No, | and transmitter No, 3, The output of the VCO having 
rats from superheterodynes No, 3 and No, 4 is applied to summing 

: 





ruplifier No, 4, final armplifier No, 2 and transmitter No, 4, 


he channel E VCO!'s are bipolar, consisting of 

gnals from the superheterodyne receivers, The 
ee ative signal from $a bc rodyne No, l anda 
superheterodyne No, 2; the input to the other channel 
a positive Siewal from supe rheterodyne No. 3 and a negative signal 
frum suverkheterodyne No, 4, 





The ciscriminator output is switched into the pulse stretcher via 
an PEAY field effect transistor) switch which is controlled by the output of 
the atretcher logic circuitry. The stretcher logic provides an output when 
tie following criteria are met: 
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a A signal is present in the LF ar-plifier 
b, A signal is present in the inhibited DF channel 


c. The pulse stretcher is not in the process of stretching 
a previously received pulse 


d, The companion superheterodyne channel is not 
processing a signal, 


The stretcher logic also performs the following two functions: 


a, Provides a chirp measurement when a superheterodyne 
channel receives two or more pulses, Chirp detection is accomplished 
by allowing the pulse stretcher to saniple the discriminator output 
voltage (and, therefore, the input frequency) only at the following times: 
for the first usec on the first pulse, the output voltage at the end of 
the second pulse, the first usec on the third pulse, etc. (Chirp detection 
is not possible on pulses having the same leading and trailing edge fre~- 
quencies, ) 


b, Alternately measures the outputs of two companion 
superheterodyne channels when simultaneous pulses are received in 
both channels, 


The 4-bit binary word summed with the pulse stretcher output 
in the differential amplifier provides the LO step information, The binary 
word is generated in the earth sensor processor, which also performs the 
two following functions: 


a. Steps the superheterodyne LO through fiwe fine -frequency 
steps, 


b, Gererates a 4-bit, return-to-zero binary word that 
indicates the frequency to which the LO has been stepped. 


The earth sensor pulse is delayed for 250 milliseconds in the 
earth sensor processor before being acted upon. If the pulse is wnaccept- 
able, or nonexistent, the earth sensor processor functions at a free- 
running rate of approximately two seconds, 
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5.2 CIRCUITRY. 


LOand Driver, The LOis a solid s 
mental oscillator voltage-tunable between 1.18 
approximately 20 mw of power output across 
ated by 10 db, This attenuator provides a con 
to the oscillator and, thereby, stabilizes its per 
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The LO sweeps between i 
retraces in 0,2 msec, This tuni 
(a sawtooth voltage generator), 
200-usec pulse during flyback is a 
through the summing amplifier, Tl 
blanked during the flyback time, 





5. 3 SYNCHRONIZATION, 





The receiver tuning is synchronized to the time reference 
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generator (TRG) in such a way that the beginning ef .a sweep will always 
eceur at the start ef the TRG time werd, and all successive sweeps will 
be stabilized to the 50-KHz reference, This is done so that the 50-Kila 
reference tone may be used for automatic readout of the frequency of 
intercepts. The count of the 50-KHz cycles from the start of the TRG 
word to the time of intercept mav be directly related te frequency, This 
is accomplished as fellows: The 50 KHz is divided by 500, and the 
resultant l0O-cycle Output provides the 10-msec synchronization. The 
1-PPS output of the TRG triggers a one-shot multivibrator that resets 
the divide-by-590 circuitry. This eynchronizes the 100-cyele output te 
the 1-PPS output, which, in turn, is synchronized to the TRG output word, 
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abundance of pulsed intercepts that would not only confuse the signal 
recognizer, but would also modify the setting of the floating threshold, 
Therefore, the LAMPAN omni and DF video outputs are summed, and 

the resultant output gates-off the floating threshold, Pulse signals are 
thus inhibited from reaching the signature recognizer, LAMPAN is wide 
band, its sensitivity is approximately -70 dbm. This results in pulsed 
signals between -101 and -70 dbm not being inhibited, but the signature 
recognizer can make the decision that these are not acceptable intercepts, 
since the density has been reduced significantly. 


5,6 FLOATING THRESHOLD, 











The receiver channel incorporates a floating threshold that (b)(1) 
monitors the noise level and sets the threshold at a present voltage (b)(3) 
increment above this level which optimizes the system's sensitivity 
(threshold setting) for all temperatures, 





The pulse inhibit blanks the receiver off when a pulse is received 
by the main LAMPAN receiver system. During this blanking time the 
noise level is also reduced, With a large pulse density, the average 
noise power ig reduced, but in between pulses the peak noise remains 
the same. ‘This blanking causes the monitoring circuitry in the floating 
threshold to see less average noise and, thereby, to lower the threshold 
setting, Since the peak noise has not changed, the false alarm probability 
has increased, The threshold setting will take approximately 1.0 second 
to set to a new level, so the duration of the high-pulse density will also 
determine the change in threshoid setting, The thresholdis set far 
enough above noise to offset the maximum degradation resulting from 
the highest pulse density expected within the LAMPAN DF and omni 
receiver systems, 


Diet EARTH/SUN SENSOR AND STATUS COMMUTATOR CHANNEL, 





This channel provides either earth sensor or sun sensor (selected 
by command) toa VCO. Once per minute the earth/sun sensor data 
are blanked for one second and two complete frames of status comunutator 
data are switched to the VCO, The 1l-sec pulse is generated in the RF 
test signal generator, The commutator is switched in at the same time 
as the RF test signal generator. The VCO output is applied to summing 
amplifier No, 3, to final amplifier No, 1, and to transmitter No, 3, 
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5,5 TIME REFERENCE GENERATOR CHANNE Loe 


The time reference generator (TRG) is physically located in the 
LAMPAN Il receiver; however, its operation is independent of the 
operational status of eifher the SAMPAN III or LAMPAN II receivers, 
Power for the TRB is obtained from the P-11 spacecraft. A 50-KHz 
reference tone modulated by an AN/GSO-53A time code word is passively 
filtered and resistively split before béing applied to the respective 
receivers, A 1-PPS output, anda 1-PPM output are also used by both 
receivers after being resistively split, Frequency stability of the TRG 
is as follows: 


& 


Short term One part in 108 parts or better 


arts or better 


Long term ; One part in 196 ] 
Short-tern stability as used herein, is defined as the frequency deviation 
for averaging times from 100 usec to 10 sec; long-term stability is 
defined as the frequency deviation for averaging times greater than 10 
sec, Frequency accuracy is 5 parts in 10° parts or better. 


Du RF TEST SIGNAL GENERATOR, 








An RF test signal generator (TSG) signal is switched into the 
three RF input bandpass filters ‘Simultaneously for one second once per 
minute, The test signalas seen at the video outputs is 1.5 GHz modulated 
by 2-usec pulse ata rate of 500 PPS, 


Actually, the RF TSG provides a 1000-PPS signal synchronized 
with (but not dependent upon) the TRG signal. This signalis applied via 
a PIN diode switch to the DF input and is also divided by four and applied 
to one ormini input. A complementary signal is divided by four and 
applied to the other omni input. 


Since the power level of the TSG signal applied to the omni inputs 
is higher than that appled te the DF input, the DF signal is inhibited. 
daring the presence of a TSG signal in either omni channel, The 
elfective DI video output will be at a 500-PPS rate. The omni video 
output will also be at a 500-PPS rate because the omni inputs are summed 
in a video stage. 
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An RF frequency test signal generator (F TSC) is switched into 


each DF frequency measurement channel vie we quadraplexer for the 


first 20 s«carnis after power ig applied to the LAMTPA 
subsystern, (The first second is blanked to ati fat 
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c, 30-Kiz reference tone modulated by an AN/GSQ-53A 
time word 


d. OF frequency measurement channel No, 2 (super- 
heterodyne channel No, 3 positive and supe rheterodyne 
channel] No, 4 negative) on an IRIG channel E VCO 
(70 KHz # 15%, 2-KHz data). 


9,12 PHASE EQUALIZERS, 





Two phase equalizers are used to restore the phase response of 
pulses that have been recorded on the tape recorder, Gain transfer 
function is approximately | to 1, The outputs of the phase equalizers 
are applied to the final amplifiers, 


&, 1.3 TAPE RECORDER BYPASS MODE, 


On command the outputs of the summing amplifiers can be 
switched directly to the input of the final amplifiers; thus, bypassing the 
tape recorders, The bypass command latches a relay in the receiver 
whose contacts enable the bypass mode and also turn on telemetry power, 
In the event of tape recorder failure, delayed command can also be used 
to turn on telemetry power as well as both receivers for real time readout 
over a tracking station that does not have commanding capability. 


Byels FINAL AMPLIFIERS, 





The outputs of the two final amplifiers are applied to VHF 
telernmetry transmitters No, 3 and No. 4, Although the final amplifiers 
nave more than one input, only one input is present at any oné tirne. 
Inputs to final amplifier No, 1 are as follows: 


a. URG 50-KHa reference tone modulating the AN/GSQ-53A 
time word; on before and after tape recorder readout 


(with telemetry on) 


b. Phase equalizer No. 1] output; on during tape recorder 
readout with telemetry on 


¢. Summing amplifier No. 3 output; on during tape 
recorder bypass, 


Inputs to final amplifier No, 2 are as follows: 
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a, Phase equalizer No, 2 output; on during tape recorder 
readout with telemetry on 


kb. Sutaming amplifier No, 4 output; on during tape 
recorder bypass mode. 


é, DATA STORAGE AND TRANSMISSION SUBSYSTEM, 





mee DATA STORAGE, 


The receiver system contains two 75-KHz, dual-track, 2:1 
(veadout/readin) tape recorders. Delayed commands from the orbit 
programmable module are used to turn on the recorders for readin; 
readout is accomplished by real time command, Maximum tape recorder 
readout time is approximately 375 seconds, Diagram 5 shows now the 
data from each recorder track are used to modulate the four telemetry 
transmitters, Data inputs can be interchanged between the two recorders 
by commands. 


6,2 DATA TRANSMISSION. 





The telemetry data link configuration is shown in Diagram 5. 
Each transmitter is rated at two watts minimum power output. The 
output of each transmitter is applied via a multicoupler to a common tele - 
metry antenna. Vehicle status data are transmitted via telemetry link 
No, 1, except during tape recorder transfer mode when data are trans- 
mitted via link No. 3. Vehicle status and payload mode monitor telemetry 
points appear on a 5+rps, 60-point commutator that frequency-modulates 
an TRIG channel 18 VCO, Earth sersor and sun sensor data modulate 
IRIG channels 16 and 17 VOC's, respectively, and the solar array current 
monitor data modulates an IRIG channel 15 VCO, During the tape recorder 
bypass mode the foregoing VCO's are inoperative, 


With the tape recorders operating in the normal mode, the 
transmitters will be modulated as follows: 
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The telemctry antenna is a VHF monopole having 





elernents to provide a good ground plane, The} 
antenna on the spacecraft is shown in Diagram. 2. 
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